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一、“两步”法制备 AAO 模板，并在 AAO 模板中合成聚苯胺纳米线 
制备得到的 AAO 模板的孔径有两种，即约 60nm 的草酸模板 H2C2O4－AAO（在草
酸溶液中阳极氧化制得）和约 20nm 的硫酸模板 H2SO4－AAO（在硫酸溶液中阳极氧化
制得）。以不同孔径的 AAO 为模板，通过恒电位方法制备得到直径为 60nm 和 20nm 的
导电聚苯胺纳米线。 
二、利用阴离子表面活性剂对 AAO 孔壁的修饰，制备小尺寸聚苯胺纳米线 




1 通过红外表征证实阴离子表面活性剂在 AAO 模板上的吸附。对比修饰了十二烷基磺
酸钠的 AAO 模板和没有修饰的 AAO 模板的红外光谱图，可以明显发现 S=O 的峰位移。 
2 通过接触角的测量，证实阴离子表面活性剂对 Al2O3 薄膜表面不同程度的修饰作用。
对比修饰了不同阴离子表面活性剂的 Al2O3 薄膜和没有修饰的 Al2O3 薄膜的接触角，发

















3 通过阴离子表面活性剂对 AAO 模板的修饰电聚合制备得到直径为 40nm、30nm、24nm





































Synthesis and Size Effect of Conductivities of Polyaniline Nanowires 
 
In recent years, one dimension (1-D) conducting polymer nanostructures, including nanowires, 
rods and tubes, have been widely studied in polymer research field. This kind of materials has 
the character of high specific area like other nanometerials, but also excellent conductivity. 
1-D conducting polymer nanostrucures are emerging as promising materials for a variety of 
application in electronics, nonlinear optics, optical electronics, magnetics and related 
electronic and optical nanodevices.  Polyaniline has become one of the most promising 
conducting polymers because of higher conductivity, various structures, great 
physicochemical characters, better environmental stability, reasonable and easier available 
raw material and easy synthesis method. The template method is regarded as a simple and 
very effective way for preparing 1-D conducting polymer nanomaterial. By different 
nanoporous template, the conducting polymer nanotubes or nanowires with different 
nanoscale were fabricated. 
 
In this paper, polyaniline nanowires have been fabricated in AAO template. Our new strategy 
to modify the diameters of nanowires is to make a hydrophobic AAO wall by assembling 
anion surfactants on AAO wall. We have studied size effect of conductivities of polyaniline 
nanowires by transmission electron microscope (TEM) and conducting atomic force 
microscope (CSAFM). The main results may be demonstrated in 3 ways as follows. 
 
1 Preparation of AAO template using “Two Step” method and synthesis of conducting 
polyaniline nanowires in AAO template 
Two kinds of AAO templates have been fabricated by “Two Step” method. One was prepared 
in oxalic acid solution, the other was prepared in sulfuric acid solution. The pore diameters of 
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the conducting polyaniline nanowires with different nanoscale were fabricated using 
potentiostatic method. The diameters of conducing polyaniline nanowires we got were 60nm 
and 20nm correspondingly. 
 
2 Fabrication of PANI nanowires with smaller diameters in AAO template modified by anion 
surfactants 
Because of positive charge of AAO surface (in neutral and acid aqueous solution), negatively 
charged hydrophilic head-groups of surfactant are absorbed onto the AAO surface through 
electrostatic attraction or both electrostatic attraction and chemical binding, and hydrophobic 
end-groups construct a hydrophobic surface layer. Consequently, a hydrophilic solution will 
be confined in a smaller volume than that of the template pore. The hydrophobic AAO inwall 
and the hydrophilic solution result in the size reduction of polymer nanowires or nanotubes 
synthesized in the AAO template. 
 
① Adsorption of anion surfactant on AAO template has been characterized by infrared 
spectroscopy. Compared the IR spectrograms of AAO template modified by 
CH3(CH2)11SO3Na and AAO template without modification, it’s obvious to find 
displacement of peak value of S=O. 
② Different modification effects of anion surfactants on Al2O3 films have been characterized 
by contact angle measurement. Compared contact angles of Al2O3 films modified by 
different anion surfactants and Al2O3 film without modification, the data show interfaces 
of Al2O3 films become interfaces with low surface energy after modification of anion 
surfactants, and tough to be wetted by aqueous solution. In addition, we can find contact 
angles become larger when carbon chains of anion surfactants get longer, that is to say, 
wetting ability of Al2O3 film modified by anion surfactant with longer carbon chain 
becomes worse. 
③ Conducting polyaniline nanowires of smaller diameters have been synthesized in AAO 
templates modified by anion surfactants. The diameters are 40nm, 30nm，24nm and 16nm 
separately. 
 
3 Study of size effect of conductivities of polyaniline nanowires by Conducting AFM 
① Conductivities of single polyaniline nanowires have been gained by using conductive 














when the diameter of polyaniline nanowire decreases. 
② Conducting polyaniline nanowires contain crystalline structure. According to electron 
diffraction diagrams of polyaniline nanowires, crystallinity is better when the diameter of 
polianiline nanowire decreases.  
③ The two results above may have been attributed to relatively high ordered polymer chains 
orientation of polyaniline nanowire. 
 






































物属于绝缘体的范畴(图 1.1)。但是，1977 年日本筑波大学白川英树 
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(2) 可溶性导电聚合物    可溶性导电聚合物可以由相应的溶液加工成膜或纺成纤维。






体。 为成功的例子要数聚-3 烷基噻吩的合成[20]。 
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